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As cement-related CO2 emissions increase, alternatives are actively sought. Cement substitution by slag and fly 
ash is standard practice worldwide and while higher side stream utilization is necessary, their volumes are not 
adequate to significantly alter global CO2 emissions. Cement substitution by, and alkali activation of, calcined 
clays offer an alternative with zero raw-material-related CO2 (RM-CO2) emissions. The challenge is to achieve 
adequate reactivity in order to minimize activator content. Another viable option is glass synthesis from silicate 
minerals, which is considered here. Their RM-CO2 emissions are zero when using silicate minerals, and in 
comparison to clays, their feedstocks more widespread. Here, we discuss the requirements for such glasses 
and report on glass compositions inspired by industrial basaltic stone wool compositions with concurrently low 
RM-CO2 emissions and high alkali solubility. The above-expected reactivity of the glasses is thought originate 
from dilution of the main network-forming species, silicon, and further enhanced by phase separation that drives 





Snellings, Ruben. 2013. “Solution-Controlled Dissolution of Supplementary Cementitious Material Glasses at pH 
13: The Effect of Solution Composition on Glass Dissolution Rates.” Journal of the American Ceramic 
Society 96 (8): 2467–75. https://doi.org/10.1111/jace.12480. 
 
 
